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Effect of Driving Torque on the Interfacial Creep for Shrink-fitted Bimetallic Work Roll

Hiromasa Sakai, Nao-Aki Nopa, Yoshikazu Sano, Guowei ZHANG and Yasushi TAKASE

Synopsis

: The bimetallic work rolls are widely used in the roughing stands of hot rolling stand mills. The rolls are classified into two types; one is a sin-

gle-solid type, and the other is a shrink-fitted construction type consisting of a sleeve and a shaft. Regarding a shrink-fitted construction type,

the interfacial creep sometimes appears between the shaft and the shrink-fitted sleeve. This interfacial creep can be regarded as the relative

displacement between the sleeve and the shaft, which often causes the roll damage. In this paper, the FEM simulation is performed to clarify

the effect of driving torque on the interfacial creep by considering the driving motor torque. It is found that the relative displacement in the

interfacial creep is accelerated by the presence of the motor torque significantly. With increasing the shrink fitting ratio, the relative displace-

ment in the interfacial creep decreases. The effects of motor drive torque on the stress, the displacement and average displacement along the

interface were also discussed by varying the motor torque.

Key words : shrink fitting; rolling roll; bimetallic roll; interfacial creep; motor torque; sleeve; shaft.
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Fig. 1. Schematic illustration for real hot strip rolling roll.
(Online version in color.)
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Fig. 2. The roll rotation of the replaced by the discrete shifted loads at interval of the load shift angle ¢,. (Online version in color.)
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Table 1. Dimensions, mechanical properties and boundary
conditions of roll model.

Mechanical properties

Sleeve Young’s modulus of steel sleeve £ 210 GPa
Poisson’s ratio of steel sheeve v 0.28
Shaft Young’s modulus of rigid shaft Es o GPa
Roll size
Outer diameter of sleeve 700 mm
Inner diameter sleeve d 560 mm
Shrink fitting
Shrink fitting ratio d/d 0.5x1073
Friction coefficient between sleeve and shaft u 0.3
External force
13270 N/mm
Concentrated load per unit width P (Total: 1.327x107 N,
Rolled width: 1000 mm)
Frictional force per unit width S* 1346 N/mm
Motor torque per unit width 7,,* 471 N m/mm
Resistance torque per unit width 7,* 3193 N m/mm
Bending force from bearing P, 0N m/mm

|
q}\<—l PO)~P(p)

(a) Define the pair of the loads shift from ¢ =0 to ¢,
and ¢ =7 to (1 + @) as P(0)~P(p).
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Fig. 5. Definition of interfacial displacement due to the shifted load P(0)~P(p). (Online version in color.)
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